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EUROPEAN CORN BORER MANAGEMENT 
William B. Showers, Professor of Entomology 
Iowa State University 
and 
M. Ellison Derrick. 
North Carolina State University 
The European com borer is an introduced insect species that significantly 
affects com, (seed-, field-, pop- and sweet-) as well as many vegetables and other 
cash crops such as sorghum and cotton. It came to North America during the early 
1900's, possibly in broomcorn imported from central Europe. It was first found in 
the north central states in 1921. During most of this early history. this moth 
species had one generation per year. A two-generation per year population came 
into Illinois in 1939, Iowa in 1942, Nebraska in 1944 and South Dakota in 1946. 
More recently, this two-generation type has spread into northern Minnesota, North 
Dakota and the Canadian provinces of Manitoba, Saskatchewan and Alberta 
(Showers et al. 1989). Now, a partial third-generation usually occurs annually in 
illinois, Iowa, and Nebraska. This increase of annual generations is believed to be 
related to significant plantings of long-season com hybrids (Showers, in press). 
For years, researchers, extension personnel and many growers in the Corn 
Belt have lmown that May-June European corn borer moths are attracted to the 
tallest com plants and lay eggs on early planted com. July-August moths. 
however, are attracted to late planted fields and lay eggs on silking and tasseling 
com plants. But long-season hybrids presently available can be attractive to both 
flights of European com borer. 
This attractiveness is illustrated in table 1. Usually, loss per acre and 
percentage loss per plant at silking and tasseling (pollen shed. table ll can be as 
great from second-generation borers as loss per acre and percentage loss per plant 
at late whorl from first-generation borers. You will note, also, that an economic 
injury level (ElL) has been calculated and incorporated into table 1. 
Economic injury level is the pest population density at which the value of 
actual or potential damage equals the cost of preventing the damage. Economic 
threshold (ET) is the population density at which control measures should be 
initiated to prevent the pest density from surpassing the ElL. To apply ElL and ET 
to the European corn borer, the concept of a treatment window must be introduced. 
Only larvae (borers) that have not bored into the plant can be killed. Available 
insecticides kill larvae over a relatively short period of time. Therefore, they must be 
applied before all eggs are deposited. 
Treatment guidelines for second- and third-generation European com borer 
have been frequently developed by researchers when a predetermined percentage of 
plants in the pre- and post- tasseling stage of corn development are infested with 
egg masses. There is great difficulty in knowing, however, when to initiate scouting 
for egg masses in the inhospitable environment of corn plants shedding pollen 
during July and early August. ElL calculations for second- and third-generation 
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European corn borer, therefore, have rarely been employed by consultants and 
growers. · 
For years, agriculturalists have obsetved the aggregation of European corn 
borer moths in dense grass within and adjacent to cornfields (Caffrey and Worthley 
1927). Showers et al. (1976) defined a suitable aggregation area, or action site, as 
predominately bromegrass for May-June moths and foxtailgrass for mid-July-
August moths. These mid-summer moths, which will be the progenators of second-
generation borers, prefer grassy areas of at least 128 to 178 square yds with canopy 
heights of 23 to 47 in. Soybean canopies will setve as secondary sites after the 
grass sites fill with moths. This aggregation of European corn borer moths in 
action sites peripheral to cornfields during July and August offers growers and 
consultants an important sampling opportunity. 
Sappington and Showers (1983) determined that accurate counts of 
European corn borer moths could be accomplished by brushing a 1-m length rod or 
bar over the grass (or soybean) canopy allowing the moths to flush upward. Counts 
became less accurate, however. with increasing temperatures after 0900 CST. 
Recent research by the authors has determined that numbers of summer moths 
flushed from grassy sites are directly related to the sllking phenology of corn plants 
in aqjacent fields. Equally important, accumulative numbers of egg masses on corn 
plants are dependent on average numbers of moths flushed from 40-ft of action site 
(Figures 1 and 2). 
Flushing of moths from grass in waterways. field edges and set-aside acres 
or adjacent soybean fields, should be initiated while tassels are in the boot. A 
minimum of four random 3-ft by 40-ft length swaths should be taken for every 25 
acres of cornfield. The numbers flushed should be recorded and averaged. 
Sequential sampling should continue on a two or three day schedule through 80% 
sUking. Time and percentage of silking should be obsetved on twenty corn plants 
at a minimum of four random locations within the field, preferably on the same 
days that moths are being flushed from action sites. 
The data presented in table 2 should assist growers and consultants in 
detennining the most appropriate times for scouting egg masses on corn plants (the 
same random plant sets used for sUking information). These relatively simple 
sampling procedures (flushing of moths, recording sUking and then counting egg 
masses based on average moth numbers and percentage silks) should allow the 
producer or consultant to calculate an ElL (table 1) for second-generation European 
corn borer. 
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Table 1. Com loss caused by European com borer and calculated economic injury 
level (ElL) for various com growth stages (RA Higgins, Kansas; RE. Lynch, Iowa; 
and F.L. Poston, Kansas (Adapted from showers et al. 1989]). 
Plant stage · 
Loss bu./A 
(ECB I plant) 
Early whorl 
Late whorl 
Pretassel 
Pollen shedding 
Kernels initiated 
cc 
7.7 
6.2 
9.2 
6.2 
4.2 
1EIL= PLxMVxEYxPC 
%loss 
(ECB/plant) 
5.5 
4.4 
6.6 
4.4 
3.0 
Calculated ElL 1 
1 application 2 applications 
1.45 
1.81 
1.21 
1.81 
2.65 
2.90 
3.62 
2.41 
3.62 
5.31 
Cost of control (CC) = $16.00/A. 1 application: CC = $32.00/A. 2 applications. 
Proportion of yield lost per ECB (PL) = based on percentage loss per plant stage 
(column three). Market value (MV) = $2.00/bu. Expected yield (EY) = 150 bu./A 
Proportion of ECB population k111ed (PC)= 9.61. 
Table 2. Moth thresholds from daily average flush bar samples and 
predicted egg mass numbers per corn plant for selected egg mass 
thresholds to 5% and to 800Al sllking stages of corn. 
Avg. no. of Avg. no. of Predicted 
moths/10m2 moths/10m2 egg mass 
up to 5% silk 5% to 800AI silk level/plant 
13 9 0.1/plant 
26 20 0.2/plant 
39 31 0.3/plant 
53 41 0.4/plant 
66 52 0.5/plant 
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Figure 1. Relationship between average number of European corn borer moths 
flushed from dense grass and cumulative numbers of egg masses on corn plants at 
5% silk (r2 = 0.78). 
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Figure 2. Relationship between average number of European corn borer moths 
flushed from dense grass and cumulative numbers of egg masses on corn plants at 
800..-6 silk (r2 = 0. 70). 
